2AC Incentive
Interpretation – these are topical financial incentives
PG&E ’12 (Pacific Gas and Electric Company, “Incentives & Financial Resources”, http://www.pge.com/myhome/saveenergymoney/solarenergy/incentives/, 2012, LEQ)
Incentives & Financial Resources Solar Photovoltaic (PV) Programs California Solar Initiative Program (CSI) The CSI program provides a financial incentive for the installation of solar photovoltaic panels on a home or business. In order to qualify for an incentive, you must have a PG&E electric account. Multifamily Affordable Solar Housing Program (MASH) The MASH program provides higher incentives to offset the costs of installing solar on multi-family affordable housing buildings in California such as apartment buildings. In order to qualify, PG&E must provide electric service to the building. New Solar Housing Partnership (NSHP) The NSHP program provides incentives for the construction of new, energy efficient homes that install solar. In order to qualify for a rebate, the home with the solar panels will have to receive electric service from PG&E. (Existing homes should apply under the CSI program.) Single-Family Affordable Solar Housing Program (SASH) The SASH program provides higher incentives to offset the costs of installing solar on low-income single family homes in California. GRID Alternatives is the Program Administrator. For more information on this program, please visit their website. Solar Water Heating California Solar Initiative Thermal Program California Solar Initiative Thermal Program The CSI Thermal program offers incentives to customers who install solar water heating systems on their homes or businesses. In order to qualify for an incentive, your water heating service (gas or electric) must come from PG&E. . Wind and Fuel Cell Emerging Renewables Program (ERP) Emerging Renewables Program (ERP) The Emerging Renewables Program provides financial incentives to customers who purchase and install small wind systems and fuel cells for on-site generation. This program is administered by the California Energy Commission. For more information please visit their website. . Self Generation Incentive Program (SGIP) The SGIP program provides financial incentives for the installation of qualifying systems. In order to qualify for an incentive, you must have a PG&E electric or gas account. While residential customers are not excluded from the program, the minimum system size is 30 kilowatt (kW). Please check with your contractor about availability and other eligibility requirements for each of these programs. Other Financial Resources There are a variety of financial offerings that can make installing renewable energy more affordable. Below is a summary of incentives and other financial options that may be available to you: Expand All Collapse All Investment Tax Credit (ITC) The Federal Investment Tax Credit provides a credit of 30% of the net cost of the system installed and applies to a variety renewable energy options. Please consult a tax professional for more information before making any purchasing decisions. Local City and County Incentives A limited number of cities and counties offer rebates to help further offset the cost of installing solar photovoltaic systems on their home or business. Leasing and Power Purchase Agreements Leasing allows customers interested in installing solar to rent a system from a company while benefitting from the energy produced. This options may help you eliminate the high up-front costs as there may be little to no money down required. Similarly, under a Power Purchase Agreement (PPA) model, a third party owns and maintains the system and sells the power produced to the customer at a pre-determined annual price. Property Assessed Clean Energy (PACE) Financing The PACE programs enable local governments to finance renewable energy and energy efficiency projects on privately owned properties through an additional assessment repaid in fixed payments as part of the property owner’s property tax bill. Loans Financing can potentially be obtained from your financial institution or a commercial lender in the form of green loans, home equity loans, personal loans and other loan products. Many solar contractors also have existing partnerships with their preferred lenders. Group Buying Organizations such as One Block Off the Grid and SunShares provide an arena for customers interested in installing solar to take advantage of the power of group buying by finding other customers to band together with to get discounted pricing. For more information on these and other financial incentives for renewable energy, visit the Database of State Incentives for Renewables and Efficiency (DSIRE).
 
They are topical
Audin ‘8 (Lindsay Audin, Facilities Net, Power & Communication Section, “Avoiding Cogeneration Problems”, http://www.facilitiesnet.com/powercommunication/article/Avoiding-Cogeneration-Problems--10289, December 2008, LEQ)
  
Several states have financial incentive programs supporting CHP as a way to cut peak electric demand and improve general energy efficiency. The federal Energy Policy Act of 2005, recently renewed as part of the Wall Street bailout, offers a generous tax credit for CHP installation. Many non-industrial facilities are taking advantage of those opportunities to fund both studies and installation of CHP plants. Contract options include outright purchase, leasing or a power purchase agreement (PPA) wherein a vendor covers the full cost of installation and sells the power and heat to the host facility at a guaranteed savings for all energy supplied by the system. 
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DoD market pull is key
Sarewitz et al ’12 (Daniel Sarewitz and Samuel Thernstrom Co-Directors, John Alic Technical Consultant, and Writer Travis Doom Research Assistant, A joint project of CSPO and CATF, We are grateful  for their time and their insights.  Fred Beach Postdoctoral Fellow,  University of Texas at Austin William Bonvillian Washington Office Director,  Massachusetts Institute of Technology Hanna Breetz PhD Candidate,  Massachusetts Institute of Technology Kay Sullivan Faith Graduate Fellow, RAND Erica Fuchs Assistant Professor of Engineering and Public Policy,  Carnegie Mellon University Ken Gabriel Deputy Director,  Defense Advanced Research Project Agency Anthony Galasso Director of Advanced Integration Capabilities,  Boeing Phantom Works David Garman Consultant Eugene Gholz Associate Professor of Public Affairs,  University of Texas at Austin Sherri Goodman Senior Vice President, Center for Naval Analysis Kevin Hurst Assistant Director for Energy R&D,  Office of Science and Technology Policy John Jennings Deputy Director for Innovation,  Office of the Assistant Secretary of Defense, Operational Energy Todd Laporte Professor of Political Science,  University of California Berkley George Lea Military Branch Chief, Engineering and Construction,  U.S. Army Corps of Engineers Sasha Mackler Bipartisan Policy Center Jeffrey Marqusee Executive Director, SERDP and ESTCP, U.S. Department of Defense William McQuaid Liaison for DoD Energy Conservation Programs,  Office of Management and Budget Srini Mirmira Commercialization,  Advance Research Projects Agency-Energy Dorothy Robyn Deputy Under Secretary of Defense,  Installations and Environment Richard Van Atta Institute for Defense Analyses Andrew Wiedlea Defense Threat Reduction Agency Aubrey Wigner Graduate Student,  Arizona State University Project Staff and Affiliates Daniel Sarewitz Co-Director,  Consortium for Science, Policy and Outcomes,  Arizona State University Samuel Thernstrom Senior Climate Policy Advisor,  Clean Air Task Force John Alic  Consultant Travis Doom Program Specialist,  Consortium for Science, Policy and Outcomes,  Arizona State University Joseph Chaisson Research and Technical Director,  Clean Air Task Force Armond Cohen Executive Director,  Clean Air Task Force Nate Gorence Associate Director for Energy Innovation,  Bipartisan Policy Center Suzanne Landtiser Graphic Designer, Fine Line Studio, “Energy Innovation At The Department Of Defense Assessing The Opportunities”, March 2012, LEQ)
Many pundits and leaders in the U.S. government hope to use the model of successful military innovation to stimulate innovation for green technologies—notwithstanding criticisms that defense technologies are often expensive and esoteric and sometimes fail to meet optimistic performance projections. Advocates particularly hope that the Department of Defense (DoD) will use its substantial procurement budget to “pull” the development of new energy technologies; in their vision DoD will serve as an early adopter to help new energy technologies achieve economies of scale.86 This paper will build on the baseline of knowledge about military innovation—what we know about why some large- scale military innovation has worked while some has not—to explain which parts of the effort to encourage defense-led energy innovation are likely to be more successful than others. Innovation in major weapons systems has worked best when customers understand the technology trajectory that they are hoping to pull and when progress along that technology trajectory is important to the customer organization’s mission; under those circumstances, the customer protects the research effort, provides useful feedback about the development effort, adequately (or generously) funds the effort, and happily buys the end product, often helping the developer appeal to elected leaders for funding. The alliance between the military customer and private firms selling the innovation can overcome the collective action problems that providing public goods like defense and energy security would otherwise face. This model of military innovation is not the only way that the U.S. has developed and applied new technologies for defense, but it is the principal route to substantial change. At best, other innovation dynamics tend to yield relatively minor evolutionary improvements or small-scale innovations that can matter a great deal at the level of a local organization but do not attract sufficient resources and political attention to change overall national capabilities. Applied to energy innovation, this understanding of innovation suggests that DoD will more effectively pull development efforts related to operational energy (e.g., fuel supplies to operating bases in Afghanistan) than efforts related to energy at military bases in the U.S., even if the efforts for home installations would cost less, would increase efficiency more, would better protect energy security (e.g., protecting against threats to homeland security), or would draw equal support from private-sector lobbying. The operational energy efforts better fit into the military’s traditional concerns with innovation in the field that reduces casualties and eases logistical constraints (even at the cost of complexity in the logistics chain). Meanwhile, installation energy improvements try to gain political support by appealing to a more general conception of the national interest, recognizing that “security” claims are a useful political lever in the United States—a code word for “important”—but that promises to contribute to “energy independence” have failed to attract sustained support and real funding since President Nixon first used that phrase. However, the operational energy efforts may face other problems, as the demand for energy-efficient equipment to use in the field introduces new performance metrics into defense acquisition that are unfamiliar to the established defense industrial base, especially at the prime contractor level. The new performance metrics are likely to require some significant changes in industry structure, changes that draw on new technology companies. In past waves of military innovation, the defense prime contractors have successfully drawn in new technologies through mergers and acquisitions, joint ventures, and subcontracting relationships, building on the primes’ core competency in understanding and responding to the desires of their military customers. Sources of Innovation The customer typically drives military innovation /////in the United States, and military customers obviously are used to making investment decisions based on interests other than the pure profit motive. Acquisition requirements derive from leaders’ military judgment about the strategic situation, and the military works with political leaders rather than profit-hungry investors to fund the needed research, development, and procurement. This process, along with the military’s relatively large purse compared to even the biggest commercial customers, is what attracts the interest of advocates of defense-led energy innovation: they hope to create an incentive to develop new energy technologies even if the technologies would not meet the normal rate-of- return criteria used by business. Instead, advocates hope to use the familiar mechanism that led defense companies to develop the high-tech weapons that won the Cold War and have performed so well in conflicts since. Not surprisingly, the companies that have understood the sources of military innovation have performed the best over the years. When the Navy first started its Fleet Ballistic Missile program, the Special Projects Office wanted to give the Navy a role in the nuclear deterrence mission but did not initially provide much money to develop and build the Polaris missiles. Lockheed understood that responsiveness was a key trait in the defense industry, so the company used its own funds initially to support development to the customer’s specifications.87 As a result, Lockheed won a franchise for the Navy’s strategic systems that continues in Sunnyvale, California, more than fifty years later. By contrast, at roughly the same time as Lockheed’s decision to emphasize responsiveness, the Curtiss-Wright Corporation, then a huge military aircraft company, attempted to use political channels and technological optimism to sell products of technology push, notably the company’s preferred jet engine design. The Air Force preferred the products of companies that followed the customer’s lead, and Curtiss-Wright fell from the ranks of leading contractors even in a time of robust defense spending.88 Northrop later found itself in a similar position. The Air Force was not interested in buying the F-5 fighter, which the company had developed largely at its own expense. The company was confident that the Air Force would in the end accept the company’s view of desirable technology, once they had seen the product, but the company was wrong. The Air Force wanted a fighter that tried to meet the performance requirements that the Air Force had specified. Northrop managed to sell F-5s in export markets and had enough other business to last as a U.S. prime contractor, but its experience shows the relative power of demand over supply in the U.S. defense market. History shows that the U.S. military can be a difficult customer if the acquisition executives lose faith in a supplier’s responsive- ness, but the military can also be a forgiving customer if firms’ good-faith efforts do not yield products that live up to all of the initial hype. Occasionally, a technology underperforms to such an extent that the program is canceled—for example, the ill-fated Sergeant York self-propelled anti-aircraft gun—but in many cases, the military accepts equipment that does not meet its contractual performance specifications and either nurtures the technology through years of improvements and upgrades or discovers that the system is actually terrific despite failing to meet the specs. The B-52 bomber is perhaps the paradigm case: it did not meet its key performance specifications for range, speed, or payload, but it turned out to be such a successful aircraft that it is still in use fifty years after its introduction and is expected to stay in the force for decades to come.89 Trying hard and staying friendly with the customer is the way to succeed as a defense supplier, and because the military is committed to seeking technological solutions to strategic problems, the prime contractors have many opportunities to develop and sell innovation. 
More evidence 
King et. al. ’11 (Marcus King , LaVar Huntzinger , Thoi Nguyen, CNA Think Tank, Environment and Energy Team, “Feasibility of Nuclear Power on U.S. Military Installations”, March 31, 2011, LEQ)

Certification and licensing issues The most basic licensing issue relates to whether NRC will have jurisdiction over potential nuclear reactor sites or whether DoD could be self-regulating. Our conversations with NRC indicate it is the only possible licensing authority for reactors that supply power to the com- mercial grid. However, DOE and DoD are authorized to regulate mission critical nuclear facilities under Section 91b of the Atomic Energy Act. There is some historical precedent for DoD exercising this authority. For example, the Army Nuclear Program was granted exception under this rule with regard to the reactor that operated aboard the Sturgis barge in the 1960s and 1970s.

Disease
Sats key to disease monitoring
Harmon ‘9 (Katherine, News Reporter @ Scientific American “Satellites Used to Predict Infectious Disease Outbreaks” 8/24, http://www.scientificamerican.com/author.cfm?id=1822)

Rather than searching for weird weather or enemy missiles, some satellites are helping researchers to track—and predict—the spread of deadly diseases. With the pandemic spread of H1N1 swine fluand the continued advance of the H5N1 avian flu, scientists are anxious to better predict the spread of infectious diseases and are looking for new tools wherever they might be—even if that's hundreds of miles in the sky. "Ideally we could predict conditions that would result in some of these major outbreaks of cholera, malaria, even avian flu," says Tim Ford of the University of New England in Biddeford, Maine. Ford and a group of experts have co-authored a perspective paper (pdf), due out next month in Emerging Infectious Diseases, that proposes making use of environmental data—tracked via satellite—to predict disease outbreaks. "As climate changes, and even with many of our weather patterns, [it] directly affects the distribution of disease," Ford says. Hantavirus, the pulmonary disease spread by rodents, for example, has been linked to changes in precipitation. With more rainfall, vegetation increases, which then fuels rodent populations. And pinpointing an area as relevant conditions emerge—before an outbreak starts—buys precious time to spread public health messages. Satellite imaging can also help warn of cholera outbreaks, which are predicted to worsen with climate change. The satellites provide information about water surface temperatures, which are key to the spread of this waterborne disease. One study found that giving people simple preventative instructions, such as filtering water through a sari cloth, reduced cholera-related deaths by an estimated 50 percent in some areas. Remote data have already been used to map the avian flu in Asia. Xiangming Xiao, associate director of the University of Oklahoma's Center for Spatial Analysis in Norman, has been tracking likely outbreaks of this highly pathogenic flu by looking for key habitat and weather changes. The domestic duck—determined to be the main carrier of the disease—is a common inhabitant of Southeast Asia's rice paddies, and the movement of migratory birds—a secondary carrier—could be predicted based on temperatures. So using both land-use and temperature information from satellites, Xiao and his team could track the spread of the flu by estimating where the birds would be. If visual data from satellites is combined with information from radar and LiDAR, (light detecting and ranging, which provides laser-measured data about 3-D contours), Xiao explains, researchers can really hone prediction of some diseases down to a tree line. "You can look at… the transition of pasture grassland to forests," he says, habitats which determine the range of deer. "And this has very important implications for tick-borne diseases, like Lyme disease." Much of the satellite work, however, still relies on clear skies. And all of it has been dependent on quality information from willing providers, such as NASA and its Earth Observing System, the availability of which researchers hope will continue in the future. Even with the clearest NASA images, though, current methods are far from perfect. They employ complex models and incomplete information, risking false alarms and missed outbreaks. The satellite data are still just a portion of the equation. They allow researchers to start "standing back and looking at the picture from a distance," Ford says. He and others are heavily reliant on ground-based measurements and observations. Xiao notes that, "the in situ observations are still very, very important. So the key is to combine those together—that's a real challenge." To make the predictions as precise as possible takes understanding the ecology not just of the place being studied, but also of the disease and the human population. "You see tremendous variations in different areas," says Ford of how diseases behave, and "in some sense, [that is due to] just difference in human behavior." Judging the severity of avian flu's spread from satellite imaging, for instance, requires knowing how likely certain areas are to keep domestic chickens and ducks—a practice more common in countries that consume more poultry, Xiao explains. And getting precise poultry production statistics can be a real challenge, he notes, as record-keeping can vary greatly among countries and regions. But Ford thinks that even with these limitations, "There's no reason at all we shouldn't be able to say, 'This summer is going to be a bad hantavirus year' or 'This season will likely have a high cholera risk.'" Novel or long-dormant diseases present more challenges for remote prediction. "Whether we can predict emerging diseases is a whole other question," Ford says, especially as their vectors or risk factors might take time to assess. And some diseases that spread among people might turn out to be nearly impossible to predict using satellite and environmental data beyond what researchers already know about seasonal cycles, like that for the seasonal flu. And, the nonseasonal H1N1 flu, for example, "is probably going to be more to do with human patterns [and] rapid transport between countries" than environmental changes that can be mapped, Ford says. Predicting infectious diseases is a crucial step in curbing them, Ford notes. "With all our medical advances and our advances in sanitation…we still have not been able to grapple with diseases," he says. But he is hopeful for the future of satellite-based prediction—even as it becomes a greater necessity in a changing climate and globalized world. "There's really nowhere on the globe that a pathogen can really remain isolated," he says.

Extinction
Yu ‘9 (Victoria, “Human Extinction: The Uncertainty of Our Fate,” Dartmouth Journal of Undergraduate Science, May 22, http://dujs.dartmouth.edu/spring-2009/human-extinction-the-uncertainty-of-our-fate)

In the past, humans have indeed fallen victim to viruses. Perhaps the best-known case was the bubonic plague that killed up to one third of the European population in the mid-14th century (7). While vaccines have been developed for the plague and some other infectious diseases, new viral strains are constantly emerging — a process that maintains the possibility of a pandemic-facilitated human extinction. Some surveyed students mentioned AIDS as a potential pandemic-causing virus.  It is true that scientists have been unable thus far to find a sustainable cure for AIDS, mainly due to HIV’s rapid and constant evolution. Specifically, two factors account for the virus’s abnormally high mutation rate: 1. HIV’s use of reverse transcriptase, which does not have a proof-reading mechanism, and 2. the lack of an error-correction mechanism in HIV DNA polymerase (8). Luckily, though, there are certain characteristics of HIV that make it a poor candidate for a large-scale global infection: HIV can lie dormant in the human body for years without manifesting itself, and AIDS itself does not kill directly, but rather through the weakening of the immune system.  However, for more easily transmitted viruses such as influenza, the evolution of new strains could prove far more consequential. The simultaneous occurrence of antigenic drift (point mutations that lead to new strains) and antigenic shift (the inter-species transfer of disease) in the influenza virus could produce a new version of influenza for which scientists may not immediately find a cure. Since influenza can spread quickly, this lag time could potentially lead to a “global influenza pandemic,” according to the Centers for Disease Control and Prevention (9). The most recent scare of this variety came in 1918 when bird flu managed to kill over 50 million people around the world in what is sometimes referred to as the Spanish flu pandemic. Perhaps even more frightening is the fact that only 25 mutations were required to convert the original viral strain — which could only infect birds — into a human-viable strain (10). 


2AC Elections
Neg Ev is media hype – race is tied and neg polls overstate Dem turn out. 
Wilson 9-23. [Rick, national Republican media and strategy consultant, "Mitt's not over yet" New York Daily News -- www.nydailynews.com/opinion/mitt-article-1.1165152?localLinksEnabled=false]
If voters went to the polls this minute, President Obama would win. Tomorrow? Perhaps.¶ Six weeks from now? Not so much. Despite the hyperventilating over each and every poll and dramatic pronouncement from the Obama campaign, Mitt Romney enters the home stretch in much better shape politically than they or the media believe.¶ It won’t be easy and it won’t be pretty, but the objective reality of the campaign is fundamentally different than the political landscape seen through the filter of cable news and online coverage.¶ If you read the usual horse race coverage of the last few weeks, you’d be convinced that Romney’s campaign had entirely collapsed and that Obama would be safe staying home for the next 45 days and playing a few dozen rounds of golf in the crisp fall air of Washington, D.C.¶ From the “47%” fund-raiser video to the Libya announcement to Clint Eastwood to Paul Ryan, it seems that every week, the press declares Romney has made a fateful slip that has nailed his campaign in the coffin, once and for all.¶ After all, the Beltway media “Gang of 500” said so, right?¶ But these stories from the hermetic world of political media reporters are never quite as deadly as their breathless prose would suggest. Instead, Romney has kept grinding it out, pushing through tough coverage and Team Obama’s increasingly shrill and desperate attacks. He’s a better candidate than the anonymous critics on his own side would suggest, mainly because he has a key attribute many lack: guts.¶ National polling on the race is a distorted mirror, and even that shows a tie game. Romney and Obama are close to tied in the swing states, and with swing voters.¶ Plus, there’s this little-noticed problem: Far too many of the public and media polls have set their likely voter screens and models to something looking more optimistic than the 2008 turnout model, which even Obama’s most dedicated partisans think is highly unlikely.

Romney still has time to make a push. 
Whitesides 9-21. [John, Reuters political correspondent, "Analysis: Romney can still win, but it won't be easy" Chicago Tribune -- articles.chicagotribune.com/2012-09-21/news/sns-rt-us-usa-campaign-romney-analysisbre88k06g-20120920_1_democratic-president-barack-obama-mitt-romney-private-equity-executive]
The last few weeks have been ugly for Republican presidential contender Mitt Romney.¶ A flat Republican convention, a fumbled response to unrest in the Middle East, reports of discord within his campaign and a secretly taped video of Romney deriding 47 percent of U.S. voters have left his team reeling - and has many Republicans fearing doom in the November 6 election.¶ There's more.¶ Democratic President Barack Obama has opened a slight lead over Romney in national polls, and new surveys indicate that Obama has a significant edge where it matters most: in Ohio, Virginia and Florida, the most coveted of nine politically divided "swing" states that are crucial to cobbling together the 270 electoral votes needed to win the White House.¶ So, seven weeks before the election, is it already over for Mitt Romney?¶ Not yet. Despite the serial gaffes and the many questions about his campaign, Romney remains within striking range of the president.¶ The former Massachusetts governor still has time to change the trajectory of the race - even though he has not shown an ability to do so for the past several months, as he has cast Obama as a failure in overseeing a struggling economy.¶ There are three presidential debates in October, and Romney - who during the past month lightened his campaign schedule in favor of debate practices - clearly is pointing toward the showdowns with Obama as a chance to show Americans he is a better bet to turn things around.¶ Obama remains vulnerable thanks to a stubbornly high 8.1 percent unemployment rate, tepid economic growth and big majorities of voters who believe the United States is on the wrong track.
Non Unique: The DOE spent 450 million dollars on SMR’s this year and Obama has taken credit- takes out any perception or funding disads that’s energy gov. 
Government already funded new large-reactors- triggers the disad- but doesn’t solve the aff
Biello ’12 (David Biello, Award-winning journalist writing primarily about the environment and energy. I’ve been writing for Scientific American since November 2005 and have written on subjects ranging from astronomy to zoology for both the Web site and magazine. I’ve been reporting on the environment and energy since 1999—long enough to be cynical but not long enough to be depressed. I am the host of the 60-Second Earth podcast, a contributor to the Instant Egghead video series and author of a children’s book on bullet trains. I also write for publications ranging from Good to Yale e360, speak on radio shows such as WNYC’s The Takeaway, NHPR’s Word of Mouth, and PRI’s The World as well as host the duPont-Columbia award winning documentary “Beyond the Light Switch” for PBS, “Nuclear Reactor Approved in U.S. for First Time Since 1978”, http://www.scientificamerican.com/article.cfm?id=first-new-nuclear-reactor-in-us-since-1978-approved&page=2, February 9, 2012, LEQ)

NEW CONSTRUCTION: The U.S. government approved plans to build two new nuclear reactors of a new design in Georgia. Significant work has already taken place, including beginning the construction of the reactor vessel's bottom as seen here. Image: Courtesy of Southern Co. Years of shifting and smoothing Georgia red clay paid off today, as the U.S. Nuclear Regulatory Commission (NRC) voted to allow construction of two new nuclear reactors (pdf) at the Plant Vogtle nuclear power station near Augusta. Atlanta–based utility giant Southern Co. will soon have permission to complete construction and operate two AP1000 type nuclear reactors designed by Westinghouse. But what were initially lauded as the first reactors of a nuclear renaissance when proposed are more likely to be the exceptions that prove the rule of no new nuclear construction in the U.S. Only this twin set of reactors in Georgia, another pair in South Carolina and the completion of an old reactor in Tennessee are likely to be built in the U.S. for at least the next decade. "We won't build large numbers of new nuclear plants in the U.S. in the near term," says Marvin Fertel, president of the Nuclear Energy Institute, a lobbying group for the nuclear industry. The problem is twofold: electricity demand in the U.S. is not growing and natural gas, which can be burned to generate electricity, is cheap. As a result, utilities are building more natural gas–burning turbines rather than more expensive nuclear power plants. "Today, you ought to build gas," Fertel admits. But "you don't want to build only gas." That may become even truer as old coal-fired power plants are forced to retire by new pollution rules and/or natural gas prices rebound. Given the long lead times required to gain permits and actually build a nuclear power plant, however, five new reactors may be as many as the U.S. will see erected during this decade. "If they are built, I suspect all of them are post-2020," says Fertel of other reactor applications awaiting NRC review. In fact, the only reason utilities in Georgia and South Carolina are building the new reactors is because the governments in those states have allowed them to pre-charge customers for their cost. Southern Co. is already charging customers $3.73 per month for the reactors' construction, expected to cost roughly $14 billion, and may receive a more than $8-billion loan guarantee from the federal government. In the absence of a national government policy that puts a premium on electricity generation that results in fewer emissions of greenhouse gases, there is little incentive to build nuclear power plants in the U.S. "If we get back to the carbon discussion, that will have an effect on new plants that are built," argues Bill Johnson, CEO of Progress Energy, one of the utilities filing for a construction license but with no plans to actually build a nuclear power plant in the near future. "Nuclear can't compete today. Other than the Watts Bar unit No. 2 in Tennessee, which will simply be the completion of a reactor that started construction in the 1970s, the four new plants will all employ a novel design—the AP1000. They will be the first to employ so-called passive safety features, or technology that kicks in with or without human intervention. In the case of the AP1000 that means cooling water sits above the reactor core and, in the event of a meltdown like the ones at Fukushima Daiichi, will flow via gravity into the core to cool it with the automatic opening of a heat-sensitive valve. Furthermore, although the thick steel vessel containing the nuclear reactor is encased in a shell of 1.2-meter-thick concrete, that shell is itself surrounded by a building that is open to the sky. Should the concrete containment vessel begin to heat up during a meltdown, natural convection would pull cooling air inside. The NRC initially rejected that open-air building for a lack of structural strength. The U.S. regulator argued that it would not withstand a severe shock such as an earthquake or airplane impact because it was initially planned to be built from prefabricated concrete and steel modules to save money. The NRC approved a modified design (pdf) in December that employs more steel reinforcement, among other changes. Nevertheless, NRC Chairman Gregory Jaczko voted against approving the license for the two reactors at Vogtle today unless they incorporated a "binding obligation that these plants will have implemented the lessons learned from the Fukushima accident before they operate." The commission also required more inspection and testing of the explosive-opened valves that would allow venting in case of an accident. Already, the Shaw Group facility in Lake Charles, La., a nuclear equipment supplier, has begun churning out gear for the new nuclear power plants. A "mini skyscraper," in the words of Westinghouse CEO Aris Candris, has been built at Vogtle to allow for final assembly of the modules that will reach the site by truck or rail. "Both sites are as ready as you can be," he adds. "Rebar is sitting outside the hole ready to go." A global revival of interest in nuclear power technology remains underway, despite the April 2011 meltdowns at Fukushima Daiichi in Japan. China is already building four AP1000s and more than 20 other reactors currently—and many other countries are considering new plant construction, from the Czech Republic to India. But in the U.S., even just to maintain the current fleet of 104 reactors, which provide 20 percent of the nation's electricity supply, would require building as many replacement reactors by 2030. In fact, nuclear power production may shrink in the U.S. before it grows. Aging reactors, even with life extensions of another two decades, will begin to drop off the grid in coming years. "Twenty years is the blink of an eye for 100 gigawatts. The time is now to begin to deploy new nuclear," says David Christian, CEO of Virginia-based utility Dominion Generation, although his company has no plans to do so before the end of the decade. "We're in danger of missing that window."

Military shield perception 
Heslop ‘11 (Janelle, Analyst at GreenOrder and LRN Advsior Group, “3 Reasons Why the Military is Leading the Clean-Energy Change” 10/11/11) 
3. Even while national progress on energy policy stagnates in the midst of partisan debate, the military has the ability to make large, impactful and immediate investments in clean energy. This is because the military's commitment to renewable energy adoption, though fiscally subject to congressional approval, is not dictated by the same political discourse that is hindering the creation of a national energy bill. As a result, the military does not need to wait for the political debate to complete its course, and with its large purchasing power can confidently begin investing in a clean energy future now. In fact, the military's goals on energy are far more aggressive than what seems politically feasible in the civilian world in the near term and will likely stay that way for some time.

Nuclear power is still massively popular with the public
Brown ’12 (Dave Brown — Exclusive to Uranium Investing News, “United States Still Favors Nuclear Power”, http://uraniuminvestingnews.com/11008/united-states-still-favors-nuclear-power.html, March 28, 2012, LEQ)

According to the results of Gallup’s annual Environment survey, conducted earlier this month, the majority of Americans continue to favor nuclear energy as a source of electricity for the United States. The survey indicated that 57 percent of participants were in favor of nuclear power this year, the same amount as in 1994, the first year for the survey. This year’s results also demonstrate an equal level of support among participants as last year, just prior to the Japanese earthquake and tsunami. Support for the nuclear industry as measured by the survey has ranged from a low of 46 percent in 2001 to a high of 62 percent in 2010. These results are of significance to investors as the US is the largest consumer of uranium in the world, with 104 operational nuclear reactors. Continued public support and confidence from the country should guide future political decisions and foster economic interest in domestic and international uranium resources as well as in nuclear industry stakeholders.
Economic concerns outweigh the environment or climate change. 
Drajem 11. [Mark, reporter, "Green vote cools toward Obama riskign a replay of Gore-Nader" Bloomberg -- www.bloomberg.com/news/2011-08-31/green-vote-cools-to-obama-over-pipeline-concerns.html]
Obama faces voters more concerned with the lagging economy than melting glaciers or rising oceans, according to opinion surveys.¶ Support among Americans for tackling climate change fell to 46 percent in October from 61 percent in July 2006, according to the Pew Research Center. Americans do support the issues Obama has embraced, such as raising fuel efficiency standards and spending more on mass transit, the poll found. The survey taken Oct. 13 to Oct. 18 had a margin of error of plus-or-minus 2.5 percentage points.¶ Obama’s strategists may be thinking “who cares about the environment when the economy is this dark,” Eric Schaeffer, executive director of the Environmental Integrity Project in Washington and a former EPA official, said in an interview.

DOD shields the link 
Davenport ’12 (Coral Davenport is the energy and environment correspondent for National Journal. Prior to joining National Journal in 2010, Davenport covered energy and environment for Politico, and before that, for Congressional Quarterly, “Pentagon's Clean-Energy Initiatives Could Help Troops—and President Obama”, http://www.nationaljournal.com/pentagon-s-clean-energy-initiatives-could-help-troops-and-president-obama-20120411?mrefid=site_search, April 11, 2012, LEQ)
The Pentagon plans to roll out a new slate of clean- and renewable-energy initiatives on Wednesday as part of its long-term “Operational Energy Strategy” aimed at reducing the military’s dependence on fossil fuels while increasing its front-line fighting power. The moves are in keeping with a sustained push by the military in recent years to cut its dependence on oil, which costs the Pentagon up to $20 billion annually and has led to the deaths of thousands of troops and contractors, killed while guarding fuel convoys in Iraq and Afghanistan. Some renewable-energy projects at the Defense Department are already paying big dividends. Pentagon efforts to research and deploy products like hybrid batteries for tanks have enabled combat vehicles to travel farther without refueling, while advances in portable solar generation have allowed troops on the front lines in Afghanistan to power housing and electronic facilities without requiring fuel convoys to make dangerous drives through hostile territory to deliver the diesel required for traditional generators. It doesn’t hurt that the initiatives also tie in politically with President Obama’s unwavering support for clean energy on the campaign trail—even as Republicans continue to attack him almost daily on energy issues. GOP and conservative “super PACs” have no problem hitting Obama for his support of renewable-energy programs in the wake of the bankruptcy of Solyndra, the solar panel company that cost the federal government $535 million in loan guarantees from the economic stimulus law. But politically, it’s a lot harder for traditionally hawkish Republicans to criticize the Pentagon’s embrace of renewable power, which Defense officials have repeatedly made clear is not being done in the interest of an environmental agenda, but rather to increase security and fighting capability on the front lines. Defense officials have also emphasized that much of the funding for the Pentagon’s renewable-energy initiatives won’t come from taxpayer dollars. On Tuesday, a Defense official said that the construction of renewable-electricity plants for Army and Air Force bases–which the official said could cost up to $7 billion—will be privately financed.

Winners win
Halloran 10, Liz Halloran is a Washington correspondent for NPR “For Obama, What A Difference A Week Made,” NPR April 6
Amazing what a win in a major legislative battle will do for a president's spirit. (Turmoil over spending and leadership at the Republican National Committee over the past week, and the release Tuesday of a major new and largely sympathetic book about the president by New Yorker editor David Remnick, also haven't hurt White House efforts to drive its own, new narrative.) Though the president's national job approval ratings failed to get a boost by the passage of the health care overhaul — his numbers have remained steady this year at just under 50 percent — he has earned grudging respect even from those who don't agree with his policies. "He's achieved something that virtually everyone in Washington thought he couldn't," says Henry Olsen, vice president and director of the business-oriented American Enterprise Institute's National Research Initiative. "And that's given him confidence." The protracted health care battle looks to have taught the White House something about power, says presidential historian Gil Troy — a lesson that will inform Obama's pursuit of his initiatives going forward. "I think that Obama realizes that presidential power is a muscle, and the more you exercise it, the stronger it gets," Troy says. "He exercised that power and had a success with health care passage, and now he wants to make sure people realize it's not just a blip on the map." The White House now has an opportunity, he says, to change the narrative that had been looming — that the Democrats would lose big in the fall midterm elections, and that Obama was looking more like one-term President Jimmy Carter than two-termer Ronald Reagan, who also managed a difficult first-term legislative win and survived his party's bad showing in the midterms. Approval Ratings Obama is exuding confidence since the health care bill passed, but his approval ratings as of April 1 remain unchanged from the beginning of the year, according to Pollster.com. What's more, just as many people disapprove of Obama's health care policy now as did so at the beginning of the year. According to the most recent numbers: Forty-eight percent of all Americans approve of Obama, and 47 disapprove. Fifty-two percent disapprove of Obama's health care policy, compared with 43 percent who approve. Stepping Back From A Precipice Those watching the re-emergent president in recent days say it's difficult to imagine that it was only weeks ago that Obama's domestic agenda had been given last rites, and pundits were preparing their pieces on a failed presidency. Obama himself had framed the health care debate as a referendum on his presidency. A loss would have "ruined the rest of his presidential term," says Darrell West, director of governance studies at the liberal-leaning Brookings Institution. "It would have made it difficult to address other issues and emboldened his critics to claim he was a failed president." The conventional wisdom in Washington after the Democrats lost their supermajority in the U.S. Senate when Republican Scott Brown won the Massachusetts seat long held by the late Sen. Edward Kennedy was that Obama would scale back his health care ambitions to get something passed. "I thought he was going to do what most presidents would have done — take two-thirds of a loaf and declare victory," says the AEI's Olsen. "But he doubled down and made it a vote of confidence on his presidency, parliamentary-style." "You've got to be impressed with an achievement like that," Olsen says. But Olsen is among those who argue that, long-term, Obama and his party would have been better served politically by an incremental approach to reworking the nation's health care system, something that may have been more palatable to independent voters Democrats will need in the fall. "He would have been able to show he was listening more, that he heard their concerns about the size and scope of this," Olsen says. Muscling out a win on a sweeping health care package may have invigorated the president and provided evidence of leadership, but, his critics say, it remains to be seen whether Obama and his party can reverse what the polls now suggest is a losing issue for them. Golden Boy Tested One of the questions that has trailed Obama is how he would deal with criticism and the prospect of failure, says Troy, a McGill University history professor and visiting scholar affiliated with the bipartisan Policy Center in Washington. "He is one of those golden boys who never failed in his life, and people like that are often not used to criticism and failure," Troy says. Obama and his campaign were temporarily knocked for a loop early in the 2008 presidential campaign by then-GOP vice presidential candidate Sarah Palin's "zingers," Troy says, "and Obama was thrown off balance again by the loss of the Massachusetts Senate seat." The arc of the health care debate reminded observers that Obama is not just a product of Harvard, but also of tough Chicago politics, Troy says. "You don't travel as far and as fast as Barack Obama without having a spine of steel," he says. "He has an ability to regenerate, to come back, and knows that there is no such thing as a dirty win: a win is a win" — even if it infuriates the progressive wing of the president's party, which wanted far more sweeping changes to the nation's health care system. GOP Stumbles Obama's new mojo has been abetted, in a way, by high-profile troubles at the Republican National Committee. RNC Chairman Michael Steele has been under fire over the past week for his spending on private jets and limousines, and a staffer resigned after submitting to the committee a nearly $2,000 tab for a visit by young party members to a risque Los Angeles nightclub. The disarray intensified Monday with the resignation of the committee's chief of staff, and growing anger among top GOP strategists and fundraisers. "Steele has kept Republicans off-message," says West, of Brookings. "Every story about RNC spending is one less story about their views on health care at a time when news coverage has shifted in a more favorable direction." The distraction continued Monday when detractors accused Steele of playing the race card after he told ABC News that as an African American, he, like Obama, is being held to a higher standard. White House Spokesman Robert Gibbs, when asked about Steele's assertion, said the RNC chairman's problem "isn't the race card, it's the credit card." The controversy, Olsen says, hasn't been good for the Republicans' preparations for elections in terms of money and organization. But he doesn't view it as "a voter issue." How Win Translates When Reagan won his tough legislative battle in the early 1980s, it was over tax cuts, something voters saw as directly related to the then-dismal economy. Obama has long made a case for health care reform as a big piece of economic reform, but it's a difficult argument to make to voters, Olsen says, particularly when many of the health care law's major provisions don't go into effect for another four years. But observers like Troy say they believe that though initially unrelated, a boost in employment among Americans would encourage voters to look more favorably on the health care overhauls. "The perceived success of health care legislation rides on job creation," Troy says. Economists have recently declared the nation's recession, which began in 2007, over. But the unemployment rate has remained stubbornly at just under 10 percent. "I think he understands he's in a crucial period of his presidency," Olsen says. "He's taken a lot of risks, and there's not immediate rewards." Obama faces continuing tests on other big domestic issues, including Wall Street reform, the economy and climate change, as well as myriad foreign policy challenges ranging from testy relations with Israel and uncertainties about Iran's nuclear capabilities, to wars in Iraq and Afghanistan. Late last month, the administration and Russia agreed to a new nuclear arms treaty that is expected to be signed Thursday in advance of an international summit in Washington. The world is waiting, Troy says, to see how the president's renewed confidence plays out on the international stage. But the newly invigorated president continues to encourage voters to wait and see what his efforts produce.




Impact D- Russia

Russian relations resilient – relationship defined by divergent cycles
Fenenko 11 (6/21/11, Alexei, leading researcher at the Russian Academy of Sciences' Institute for International Security, “The Cyclical Nature of Russian-American Relations,” http://en.rian.ru/valdai_op/20110621/164739508.html)

There is nothing special or unusual about the current difficulties. Over the past twenty years, both Russia and the United States have experienced several cycles of convergence and divergence in their bilateral relations. It seems that Moscow and Washington are doomed to repeat these cycles time and again. Such changes in bilateral relations are no mere coincidence. Russia and the United States base their relations on mutual nuclear deterrence. The material and technical foundations for Russian-American relations differ little from those underpinning the Soviet-American relations of the 1980s. Thus, these cycles of Russian-American rapprochement are due to two factors. First comes the desire to consistently reduce aging nuclear systems so that during disarmament neither party risked destroying the military-strategic parity. Second, the reaction to a major military-political crisis after which the parties seek to reduce confrontation and update the rules of conduct in the military-political sphere. After confronting these tasks, Russia and the United States returned to a state of low intensity confrontation. The first rapprochement cycle was observed in the early 1990s. Yeltsin’s government needed U.S. support in recognizing Russia within the 1991 borders of the RSFSR. Boris Yeltsin also needed U.S. assistance in addressing the problem of the Soviet “nuclear legacy” and taking on the Supreme Council. The administrations of George Bush Senior and Bill Clinton were willing to help the Kremlin solve these problems. However, the Americans demanded major strategic concessions from Russia in return, outlined in START-III: making the elimination of heavy intercontinental ballistic missiles a priority. The parties reached an unofficial compromise: U.S. recognition of the Russian leadership in exchange for the rapid decrease in Russia’s strategic nuclear forces (SNF). However, the stronger Russian state institutions became, the weaker the impetus to the rapprochement. In autumn 1994, Russia refused to ratify the original version of START-II and declared NATO’s eastward expansion unacceptable. The United States adopted the concept of “mutually assured safety” (January 1995) under which Russia’s democratic reforms qualified as inseparable from continued armament reduction. The “Overview of U.S. nuclear policy” in 1994 also confirmed that America deemed Russian strategic nuclear forces a priority threat. The crises that unfolded during the late 1990s in Iran and Yugoslavia were, like NATO expansion, the logical results of a restoration of the old approach to Soviet-American relations. It was actually the events of 1994, not 2000, that in fact predetermined the subsequent development of Russian-American relations. The second cycle of Russian-American rapprochement was also rooted in strategic considerations. In 2000 START-II and the ABM Treaty collapsed. Both Washington and Moscow were faced with the problem of their agreed decommissioning of nuclear systems dating back to the 1970s. These events pushed presidents Vladimir Putin and George W. Bush to reach a strategic compromise at a meeting in Crawford (12 November 2001). The United States agreed to sign a new Strategic Offensive Reductions Treaty (SORT), and Russia did not object to Washington’s withdrawal from the ABM Treaty. Instead of the ABM Treaty, the parties signed the Moscow Declaration on May 24, 2002, under which the United States pledged to consult with Russia on all issues pertaining to missile defense deployment. However, after the “compromise at Crawford,” the agenda for Russian-American rapprochement was exhausted. The disputes between Moscow and Washington over Iraq, Iran, Georgia, Ukraine and Beslan, which had been gathering steam since 2003, necessitated a return to the traditional format for Russian-American relations. At the Bratislava meeting (February 24, 2005) President Vladimir Putin refused to accept George W. Bush’s suggestion of including issues of fissile material safety in the agenda. Since then, the “rapprochement” between Russia and the U.S. has reached a dead end, including at the official level. 
GW- Short
 SMR’s alone are sufficient to solve emissions- global spillover
Rosner, Goldberg, and Hezir ’11 (Robert Rosner, Robert Rosner is an astrophysicist and founding director of the Energy Policy Institute at Chicago. He was the director of Argonne National Laboratory from 2005 to 2009, and Stephen Goldberg, Energy Policy Institute at Chicago, The Harris School of Public Policy Studies, Joseph S. Hezir, Principal, EOP Foundation, Inc., Many people have made generous and valuable contributions to this study. Professor Geoff Rothwell, Stanford University, provided the study team with the core and supplemental analyses and very timely and pragmatic advice. Dr. J’Tia Taylor, Argonne National Laboratory, supported Dr. Rothwell in these analyses. Deserving special mention is Allen Sanderson of the Economics Department at the University of Chicago, who provided insightful comments and suggested improvements to the study. Constructive suggestions have been received from Dr. Pete Lyons, DOE Assistant Secretary of Nuclear Energy; Dr. Pete Miller, former DOE Assistant Secretary of Nuclear Energy; John Kelly, DOE Deputy Assistant Secretary for Nuclear Reactor Technologies; Matt Crozat, DOE Special Assistant to the Assistant Secretary for Nuclear Energy; Vic Reis, DOE Senior Advisor to the Under Secretary for Science; and Craig Welling, DOE Deputy Office Director, Advanced Reactor Concepts Office, as well as Tim Beville and the staff of DOE’s Advanced Reactor Concepts Office. The study team also would like to acknowledge the comments and useful suggestions the study team received during the peer review process from the nuclear industry, the utility sector, and the financial sector. Reviewers included the following: Rich Singer, VP Fuels, Emissions, and Transportation, MidAmerican Energy Co.; Jeff Kaman, Energy Manager, John Deere; Dorothy R. Davidson, VP Strategic Programs, AREVA; T. J. Kim, Director—Regulatory Affairs & Licensing, Generation mPower, Babcock & Wilcox; Amir Shahkarami, Senior Vice President, Generation, Exelon Corp.; Michael G. Anness, Small Modular Reactor Product Manager, Research & Technology, Westinghouse Electric Co.; Matthew H. Kelley and Clark Mykoff, Decision Analysis, Research & Technology, Westinghouse Electric Co.; George A. Davis, Manager, New Plant Government Programs, Westinghouse Electric Co.; Christofer Mowry, President, Babcock & Wilcox Nuclear Energy, Inc.; Ellen Lapson, Managing Director, Fitch Ratings; Stephen A. Byrne, Executive Vice President, Generation & Transmission Chief Operating Officer, South Carolina Electric & Gas Company; Paul Longsworth, Vice President, New Ventures, Fluor; Ted Feigenbaum, Project Director, Bechtel Corp.; Kennette Benedict, Executive Director, Bulletin of the Atomic Scientist; Bruce Landrey, CMO, NuScale; Dick Sandvik, NuScale; and Andrea Sterdis, Senior Manager of Strategic Nuclear Expansion, Tennessee Valley Authority. The authors especially would like to acknowledge the discerning comments from Marilyn Kray, Vice-President at Exelon, throughout the course of the study, “Small Modular Reactors – Key to Future Nuclear Power”, http://epic.uchicago.edu/sites/epic.uchicago.edu/files/uploads/SMRWhite_Paper_Dec.14.2011copy.pdf, November 2011, LEQ)
As stated earlier, SMRs have the potential to achieve significant greenhouse gas emission reductions. They could provide alternative baseload power generation to facilitate the retirement of older, smaller, and less efficient coal generation plants that would, otherwise, not be good candidates for retrofitting carbon capture and storage technology. They could be deployed in regions of the U.S. and the world that have less potential for other forms of carbon-free electricity, such as solar or wind energy. There may be technical or market constraints, such as projected electricity demand growth and transmission capacity, which would support SMR deployment but not GW-scale LWRs. From the on-shore manufacturing perspective, a key point is that the manufacturing base needed for SMRs can be developed domestically. Thus, while the large commercial LWR industry is seeking to transplant portions of its supply chain from current foreign sources to the U.S., the SMR industry offers the potential to establish a large domestic manufacturing base building upon already existing U.S. manufacturing infrastructure and capability, including the Naval shipbuilding and underutilized domestic nuclear component and equipment plants. The study team learned that a number of sustainable domestic jobs could be created – that is, the full panoply of design, manufacturing, supplier, and construction activities – if the U.S. can establish itself as a credible and substantial designer and manufacturer of SMRs. While many SMR technologies are being studied around the world, a strong U.S. commercialization program can enable U.S. industry to be first to market SMRs, thereby serving as a fulcrum for export growth as well as a lever in influencing international decisions on deploying both nuclear reactor and nuclear fuel cycle technology. A viable U.S.-centric SMR industry would enable the U.S. to recapture technological leadership in commercial nuclear technology, which has been lost to suppliers in France, Japan, Korea, Russia, and, now rapidly emerging, China. 
Extinction- tipping point
Dyer ‘12 -- London-based independent journalist, PhD from King's College London, citing UC Berkeley scientists (Gwynne, "Tick, tock to mass extinction date," The Press, 6-19-12, l/n, accessed 8-15-12, mss)

Meanwhile, a team of respected scientists warn that life on Earth may be on the way to an irreversible "tipping point". Sure. Heard that one before, too. Last month one of the world's two leading scientific journals, Nature, published a paper, "Approaching a state shift in Earth's biosphere," pointing out that more than 40 per cent of the Earth's land is already used for human needs. With the human population set to grow by a further two billion by 2050, that figure could soon exceed 50 per cent. "It really will be a new world, biologically, at that point," said the paper's lead author, Professor Anthony Barnofsky of the University of California, Berkeley. But Barnofsky doesn't go into the details of what kind of new world it might be. Scientists hardly ever do in public, for fear of being seen as panic-mongers. Besides, it's a relatively new hypothesis, but it's a pretty convincing one, and it should be more widely understood. Here's how bad it could get. The scientific consensus is that we are still on track for 3 degrees C of warming by 2100, but that's just warming caused by human greenhouse- gas emissions. The problem is that +3 degrees is well past the point where the major feedbacks kick in: natural phenomena triggered by our warming, like melting permafrost and the loss of Arctic sea-ice cover, that will add to the heating and that we cannot turn off. The trigger is actually around 2C (3.5 degrees F) higher average global temperature. After that we lose control of the process: ending our own carbon- dioxide emissions would no longer be enough to stop the warming. We may end up trapped on an escalator heading up to +6C (+10.5F), with no way of getting off. And +6C gives you the mass extinction. There have been five mass extinctions in the past 500 million years, when 50 per cent or more of the species then existing on the Earth vanished, but until recently the only people taking any interest in this were paleontologists, not climate scientists. They did wonder what had caused the extinctions, but the best answer they could come up was "climate change". It wasn't a very good answer. Why would a warmer or colder planet kill off all those species? The warming was caused by massive volcanic eruptions dumping huge quantities of carbon dioxide in the atmosphere for tens of thousands of years. But it was very gradual and the animals and plants had plenty of time to migrate to climatic zones that still suited them. (That's exactly what happened more recently in the Ice Age, as the glaciers repeatedly covered whole continents and then retreated again.) There had to be a more convincing kill mechanism than that. The paleontologists found one when they discovered that a giant asteroid struck the planet 65 million years ago, just at the time when the dinosaurs died out in the most recent of the great extinctions. So they went looking for evidence of huge asteroid strikes at the time of the other extinction events. They found none. What they discovered was that there was indeed major warming at the time of all the other extinctions - and that the warming had radically changed the oceans. The currents that carry oxygen- rich cold water down to the depths shifted so that they were bringing down oxygen- poor warm water instead, and gradually the depths of the oceans became anoxic: the deep waters no longer had any oxygen. When that happens, the sulfur bacteria that normally live in the silt (because oxygen is poison to them) come out of hiding and begin to multiply. Eventually they rise all the way to the surface over the whole ocean, killing all the oxygen-breathing life. The ocean also starts emitting enormous amounts of lethal hydrogen sulfide gas that destroy the ozone layer and directly poison land- dwelling species. This has happened many times in the Earth's history.


2AC DOD Trade-Off Disad
Funding now- satellites 
DP 8/13 (Defence Proffesionals, “Cobham Awarded $65 Million Contract for Boeing Wideband Global SATCOM Satellite Components”, http://www.defpro.com/news/details/38376/?SID=4f0ab114d0ccc2741269d1e7cbfbe345, August 13, 2012, LEQ)

10:06 GMT, August 13, 2012 (Released Aug. 10, 2012) | Cobham has been awarded a $65 million contract to supply electronic systems to Boeing’s Wideband Global SATCOM satellite programme. The contract funds production on three satellite flight sets, with additional options for three more sets. Cobham Defence Electronics in Lowell, Massachusetts will supply 1000 modules for the phased array antennas on each satellite. The modules are made up of a complex power amplifier, beamformer and receive amplifier modules. The modules allow the satellite to transmit and receive communications. “Cobham is pleased to support this critical Department of Defense programme to enhance military satellite communications capability by providing the portfolio of RF modules that support additional bandwidth required by the military,” said Jill Kale, Vice President of Cobham Defence Electronics. “This award reinforces our leadership role in the supply of high reliability cost effective Space qualified hardware.” According to Boeing, the mission of the Wideband Global SATCOM (WGS) is to provide broadband communications connectivity for U.S. and allied warfighters around the world. WGS is the highest-capacity military communications system in the U.S. Department of Defense arsenal, providing a quantum leap in communications capability for the U.S. military. Long lead time work on the contract started in 2010, and production began in early 2012. Work is expected to be finished in 2013 and takes place at the Lowell, Massachusetts facility, northwest of Boston. 
DOD increased counter-terror funding- thumps the disad
Purlain 8/10 (Ted Purlain, BioPrep Watch, “DOD to increase funding of nerve agent medical countermeasure program”, http://www.bioprepwatch.com/weapons_of_bioterrorism/dod-to-increase-funding-of-nerve-agent-medical-countermeasure-program/324924/, August 10, 2012, LEQ)
	
Pharmathene, Inc., recently announced that the U.S. Department of Defense plans to exercise an option to accelerate funding for its nerve agent medical countermeasure program. Pharmathene said the option is contingent on the countermeasure rBChE achieving key milestones in its development. “We believe this is a timely decision given the recent headlines about the potential threat of chemical weapons. PharmAthene is proud to be working in collaboration with the DoD to address this threat and provide innovative new solutions for our partners,” Eric I. Richman, the president and CEO of Pharmathene, said. “We have enjoyed a productive collaboration with the DoD for many years, beginning with our first generation nerve agent countermeasure, Protexia which completed a Phase I clinical study. We are pleased to be continuing our partnership to advance a next generation platform to deliver a flexible and efficient manufacturing approach, and a cost-effective solution to our government client in support of this important national security initiative.” RBChE, a recombinant form of human butyrycholinesterase, is a protein that is naturally occurring and found in minute quantities of human blood. It acts as a bioscavenger that can absorb toxins before they cause irreversible nerve damage. Pharmathene’s non-clinical animal studies have shown that rBChE can provide protection against nerve agent poisoning when administered before exposure and may increase survival rates when administered post-exposure.

Turn- the plan saves money- it trades-off with fossil fuel cost
Causbie and Hart ’12 (Lieutenant Colonel Steven Hart, Cadet Hanson Causbie, West Point, New York, United States Military Academy, “Deployable Nukes: The Future Of Nuclear Power In The Deployed Environment”, March 13, 2012, LEQ)

Ten years of operating in the deployed environment have brought to light a number of challenges faced by the United States Army. Over the course of the past decade we have developed our counterinsurgency and stability strategy operations, refined the training of our troops in a variety of fields, and fielded new equipment to help us fight and win in our current operations. Overall, we have adapted to our new environment well and created a fighting force more capable, lethal, and agile than perhaps ever before. Unfortunately, the advancement of our technology and strategy has not extended to that of infrastructure development, particularly power production. Power production and the fuel necessary for the process are a vital element of stability operations and the sustainment of troops in the deployed environment. The equipment needed to support power production, usually diesel generators, are costly and require constant time and attention to keep them operational. These generators are also heavy polluters, releasing carbon dioxide as well as other byproducts from burning diesel fuel. Additionally, thousands of gallons of fuel are required to power these generators. This fuel is often difficult to transport as well as dangerous especially in the regions where U.S. troops currently operate. A new source of power production is necessary to replace the military’s currently dirty and costly system and provide our service members with the clean, reliable, and safe power they need to fight and win our nation’s wars. Luckily, this power source has already existed for a number of years. Since its introduction in the 1960s nuclear power has continued to grow and advance at an exponential rate. The nuclear power of today is far beyond where it was even ten years ago. Clean, safe, and easy to maintain, nuclear power facilities also provide a substantial amount of power with a relatively small amount of waste compared to that of coal, natural gas, and diesel generators. With new and self- contained units now on the market nuclear power is able to be provided to almost any region in the world at a reasonable cost and with few safety risks. This new nuclear technology is also an excellent fit for deployed environment because of its self-contained operation, low fuel intake, high power output, and clean operation. This paper will assess the feasibility and practicality of small nuclear power plants for use by the United States Army in the deployed environment as an alternative to other methods of power production. Through the data presented it can be seen that the deployment of small nuclear power facilities could save the Army millions of dollars annually while substantially cutting fuel requirements. Additionally, the Army would cut its environmental waste production and leave its allied partners with a sustainable energy source which could be used for up to a decade. This paper is broken into four sections. First, the paper will present some statistics on the current power production methods in the deployed environment and data regarding fuel consumption. Next the paper will examine available nuclear technology and the benefits as well associated risks with this equipment in addition to the costs of this equipment. Third, the two methods of power production will be compared with the advantages and disadvantages of both discussed in detail. Finally, the study will close with conclusions on both power sources as well as the future of power production in the deployed environment. CURRENT POWER REQUIREMENTS AND PRODUCTION The current operational environment has completely changed the power requirements for deployed troops. In World War II, for example, a soldier consumed an average of one gallon of fuel a day. In Iraq and Afghanistan the average soldier now consumes twenty gallons of fuel daily.1 Such an increase has resulted in the Marine Corps tripling its use of energy in the deployed environment in the past ten years.2 The training, deployment, and support of military forces in the field now consume 75% of the energy used by the Department of Defense.3 In Afghanistan approximately 30% of operational fuel is used to supply power to forward deployed bases.4 70% of the logistics operations in Afghanistan and Iraq are devoted to fuel ////and water, a staggering amount of time and effort for only two of the thousands of resources the military must supply to its service members.5 In 2008 the Department of Defense was supplying 68 million gallons of fuel to OIF and OEF per month, or roughly 2 million gallons of fuel daily.6 In 2010, the Department of Defense spent $15 billion on fuel.7 The consumption of fuel for power is only one element of the power production process. For fuel to be consumed it must first be transported to the site requiring power. This is oftentimes one of the most dangerous jobs in the deployed environment. In Afghanistan 80% of convoys are dedicated to the transport of fuel.8 These convoys are extremely deadly, responsible for an average of one soldier killed or injured for every 24 convoys.9 Convoys have become such a danger that Marine Corps Major General Richard Zilmer sent the Pentagon a “Priority 1” request for renewable energy in order to bring awareness of the issue to higher. In 2011, the Pentagon published its first ever energy plan to address the burgeoning need for power on the battlefield. In the report the Pentagon spoke extensively about reducing the military’s energy footprint through the use of non-oil energy sources.10 The report concluded that reduction in oil usage must be reduced not only to shrink the logistical footprint of deployed troops but also because of the possible “disruption of oil supplies” in the near future.11 Size and Demands Base camps vary in size and the scope of the number of troops they must support. From platoon- sized Combat Outposts (COP) to a Forward Operating Base (FOB) of 25,000 soldiers and contractors COPs and FOBs have differing power demands depending on their mission and the equipment and troops they support. According to ATP 3-37.10, the Army’s guide to building base camps, base camps are built in four sizes. The smallest base camps are built for 50 to 299 people and are no larger than 150 by 250 meters.12 The largest base camps are for a population of 6,000 or greater with the dimensions determined by the individual planners.13 This study will focus on the latter category to include base camps of the “megabase” variety supporting up to 30,000 soldiers and contractors. This size of base camp would be the easiest to institute changes in the power infrastructure because of the massive amount of required and would also be the easiest to emplace nuclear power production facilities. The type and scope of power production also depends on the size of the base camp. At the smallest COPs there may be no source of power expect for batteries for radios and other equipment. Conversely, at Balad Air Base in Iraq the Air Force powered the base with a “generator farm” containing a number of 40 foot MILVANs holding 12 cylinder diesel generators.14 At Camp Leatherneck in Afghanistan the five megawatts of power is supplied by 196 generators consuming 15,431 gallons of fuel daily.15 On smaller FOBs and COPs power is obviously produced on a much more austere scale than the megabases of Balad and Leatherneck. Many of the generators used on larger base camps are Mobile Electric Power (MEP) units.16 One of the most common of the MEP units is the 750 KW MEP 012A Prime Power Units. These generators are powered by Cummins turbocharged twelve cylinder engines and weigh 25,000 pounds. On average these units consume 55 gallons of diesel fuel per hour.17 Many of these 012A generators are gradually being replaced by Deployable Power Generator and Distribution Systems (DPGDS) which are 25% lighter and 15% more fuel efficient than their 012A predecessors.18 82% of the generators in the deployed environment are Tactical Quiet Generators (TQG).19 These generators are available in six major models and range in size from medium suitcases to full-size tractor trailers.20 Power output for these generators ranges from as little as 3 kW to as much as 100 kW.21 These generators are usually used during early stages of a campaign or at smaller FOBs and COPs where transportation of larger generators is difficult or impossible. Varying estimates exist for the amount of power required for a large FOB and the assets which reside at the base. FOBs which support aviation assets require far more fuel than those supporting solely ground assets. One senior military official estimated that the average Army brigade (3,500 to 4,000 soldiers) requires 10,000 gallons of fuel daily or 2.5-2.8 gallons of fuel per soldier per day.22 Fuel costs range from $6.35 per gallon to as much as $45.00 per gallon for FOBs and COPs located on the “tactical edge,” or locations far from combat infrastructure and deep in enemy territory. These prices include transport and fees for the fuel required by contractors.23 Some of this fuel, however, is necessary for vehicles which are not powered by generators. Therefore, power requirements per soldier often give a more accurate picture of fuel requirements for FOBs. ATP 3.37.10 calls for anywhere from 1.5 to 3.5 KW required for each individual on a FOB.24 Approximated Power Costs A series of calculations are necessary for an accurate idea of the power and fuel requirements and the respective cost for a FOB of 25,000 soldiers and contractors. Using an average of 2 KW required per individual a FOB of 25,000 requires 50,000 KW or 500 MW of power. Assuming that the FOB is powered by the new DPGDS, consuming 47 gallons of fuel per hour at 750 KW, the base would require a minimum of 67 generators burning 3,149 gallons of fuel per hour. At a standardized price of $10.00 a gallon the cost per hour of generation is $31,490 or $755,760 per day. These calculations have been greatly simplified with a number of additional factors which must be taken into consideration. First, a number of power generation sources may be employed at a megabase described in this experiment. The construction of a more permanent power plant may decrease costs while the use of older, less efficient generator may increase fuel consumption and thus costs. Similarly, the fluctuation of fuel costs also changes the overall costs as does the fluctuation of contractor costs and contracts. Finally, this estimate does not include estimates on maintenance as well as the cost for additional generators. Many of the generators used on FOBs run at no more than 30% capacity because of maintenance issues. FOBs are also required to have more generators in case of maintenance issues or a sudden surge in power requirements.25 NUCLEAR POWER PRODUCTION AND REQUIREMENTS As can be seen in the preceding section power production through the use of generators can often be inefficient, expensive, and plagued with maintenance issues. This section will discuss the available nuclear technology for the deployed environment as well as the costs associated with this technology. Available Technology A number of nuclear reactor designs are available at varying costs and power outputs. Many of these designs are currently only available on paper while others have entered the initial stages of production. All of the designs, however, share common features which make them appropriate to the deployed environment. The first feature is their size. Reactors range in size from as small as a residential hot tub to as large as a van. This compactness allows these units to achieve specific fabrication and performance goals not found in large light water reactors. 26 Second is the self- containment of these units. Most of the current designs are simply installed in the required location and then left alone with the only maintenance required at the time of removal or refuel.27 Finally, these mini reactors are significantly safer than the prior generations of nuclear technology. Current reactors, known as Generation IV reactors, have fewer moving parts and fewer systems, thus decreasing the points of failure and thus danger of the units.28 Illustration 1 (see below) outlines a few of available nuclear power units available on today’s market. All of these units are self-contained and differ in the length of their service as well as their power output. Name Manufacturer Generating Capacity Fueling Cycle Transportable Gen4 Module (formerly Hyperion Power Module) Gen4 Energy (formerly Hyperion Power Generation) 25 (MW), scalable 8-10 years, returned to factory for refueling and waste removal Ship, rail, or truck NuScale NuScale 45 MW, scalable 2 years, on-site refueling and spent fuel cooling Ship, rail, or truck mPower The Babcock and Wilcox Company 125 MW, scalable 4.5 years, on-site refueling and waste storage Ship or rail Illustration 1: Nuclear Power Reactor Designs29 All of the units above are manufactured and then transported in their entirety to their on-site locations.30 Some of the larger units may require to be sent in components because of their size. Even though the units are self-contained they do require additional infrastructure to distribute power including but not limited to cooling towers and condensers, a steam turbine, and additional support services. Associated Costs Even though all of the above products are capable of operating in the deployed environment the Gen4 Module will be used as the example unit for a number of reasons. First, the Gen4 Module is the smallest and most transportable unit, thus making it an easier unit to integrate into FOBs and begin the transition to nuclear power. Second, the Gen4 Module is the closest to development with delivery of the first units by June of 2013.31 Finally, the Gen4 Module has some important technological advances over its counterparts which make it even more appropriate for the deployed environment. These characteristics will be discussed in detail below. The Gen4 Module is 1.5 meters wide by 2.5 meters high and is a completely self-contained unit with each reactor stocked with ten years of uranium.32 The entire unit, including fuel, weighs approximately 20 tons and requires movement by a heavy haul truck.33 The unit fits into many standard shipping containers as well, making air or water travel fairly straightforward.34 After ten years, or when the uranium has reached 15% uranium enrichment, the reactor module is replaced with a new module within the plant and the old module is shipped back to the manufacturing facility for disposal. The plant can continually produce 25 MW of power for entire ten year life of the reactor core. 35 Each unit is scheduled to cost between $25 million and $30 million dollars.36 Construction on-site will be limited to the reactor vault, water support systems, and connection of the plant to the current power infrastructure.37 Illustration 2 offers a glimpse of the dimensions and design of the unit. Illustration 2: Gen4 Energy Module38 As opposed to other light water reactor designs, the primary cooling system of the Gen4 module is not water. Instead, the reactor is cooled using a lead and bismuth composite, known as LBE. This alloy is non-reactive to air and water and has an exit temperature of 500C, thus making it much safer than water because of its higher boiling point. This makes the reactor much less susceptible to overheating.39 Additionally, such a reactor requires far less water than a traditional reactor with the only water being that in the secondary cooling loop which is self-contained within the power plant.40 Therefore, instead of the need to draw water from an exterior water source the Gen4 Module can operate on approximately 10,000 gallons of water per hour.41 This would require approximately 20,000 gallons of water to be in the system at all times.42 Assuming each unit to cost $30 million, a FOB of 25,000 personnel would require a minimum of twenty of these units to meet power demands for a total of $600 million for ten years of power production. Therefore, the total cost per day comes to approximately $164,384.00. It is important to note that this cost does not include the cost of vault construction, transport of the unit to site, or construction of the cooling system and necessary water required for the cooling of the reactor. The final construction of the power plant to support the Gen4 Module can be seen in Illustration 3. Much of this material, however, is readily available and easily transported to the deployed environments. For example, steam generators capable of supporting 25 MW of power are readily available in the commercial market and are sized to be transported with relative ease.43 After some additional research a reasonable estimate for the added cost of support structures, training, and water requirements necessary for the reactor an additional $8 million plus $3 million dollars annually would be a likely figure for each power plant. This would put the total cost of operation at $372,603.00, still less than half of the costs associated with the current power infrastructure. Even with these rough estimates using approximated numbers the benefits of nuclear technology in the deployed environment are substantial. COMPARISON After calculating the cost per day for each type of technology it can be seen that nuclear power provided by the Gen4 module costs approximately $372,603.00 per day compared to the $755,760.00 for diesel generators. Therefore, nuclear power appears to be over 50% less than the current power infrastructure in our deployed environment. Nonetheless, a number of other factors must be taken into consideration when considering the costs and considerations of nuclear power compared to diesel generators. As stated above, estimated numbers were used for predicting the costs in addition to the cost of the reactor itself. Therefore, fluctuation in costs of transport, training of personnel, water, and additional material necessary for power plant construction may drastically alter the affordability of such power plants. 25 MW steam turbines, for example, may cost as much as $2 million and vary by manufacturer and design. The need for extra training is another added cost of nuclear power. Even though Gen4 Energy includes operator training, licensing support, and technical support with the installation of their units contractors must be hired or Army personnel must be retrained in order to install the modules as well as to address any maintenance or safety issues with the plants.45 It is quite possible, however, that training for Amy personnel could be provided by other branches. The Navy, for example could provide the training or even the personnel for the sustainment of nuclear facilities. The Army may also require additional security and safety measures because of the dangers of nuclear power even though the units are buried underground and thus safe from threats of terrorism or theft. Even though the reactors discussed are buried underground and are relatively isolated from terrorist threats more research and analysis needs to be done by both the Army as well as the manufacturer to address security concerns. These challenges do not exist with the current power infrastructure. Personnel are already trained to maintain generators with minimum security and safety requirements. Generators also do not require special transport as they are not considered as volatile and dangerous as their nuclear counterparts. Additionally, the stigma associated with nuclear power does not exist with diesel power production. Education of the military population regarding the safety of nuclear power as well as our coalition partners is essential to successful use of this technology. While a host nation may not have an issue with diesel generators they may have concerns with the installation of a nuclear power facility on their own soil. CONCLUSIONS AND RECOMMENDATIONS Even with the additional costs and limitations nuclear power provided by small reactors is still a viable option for the future of Army operations in the deployed environment. However, this technology may only work in certain areas suitable for this new technology. First, the technology is more cost-effective in larger FOBs because of cheaper transportation costs as well as the current high security state of these facilities. Large FOBs may also have greater access to the good and services necessary for the construction and maintenance of these facilities. Finally, larger FOBs allow for the refinement of this technology before such units are deployed closer to the tactical edge. The greatest concern with the placement of nuclear power in the deployed environment is security and threat of attack. Most of these modules are not designed to military specifications and do not take into account the risk of rocket and mortar attack as well as IEDs. More research needs to be done and standards need to be established in order to insure that these units are durable enough to sustain the myriad of risks associated with being downrange. This establishment of standards and additional testing will make these units much more appropriate for use by our military forces. There is no doubt small nuclear modules have a future in the Army’s power infrastructure. However, these modules must be refined and tested before being sent overseas, a process which may take many more years of research and design especially with regards to safety and security during a war. We recommend that this technology is integrated gradually into the current power infrastructure at larger FOBs where resources are readily available and security is pre-established. Only after this technology has been tested and proven reliable should it be fielded to smaller FOBs closer to the tactical edge.


No link – the plan doesn’t cost the military anything – they’re just buying energy from nuclear not oil

No link – plan saves money
Causbie and Hart ’12 (Lieutenant Colonel Steven Hart, Cadet Hanson Causbie, West Point, New York, United States Military Academy, “Deployable Nukes: The Future Of Nuclear Power In The Deployed Environment”, March 13, 2012, LEQ)
Ten years of operating in the deployed environment have brought to light a number of challenges faced by the United States Army. Over the course of the past decade we have developed our counterinsurgency and stability strategy operations, refined the training of our troops in a variety of fields, and fielded new equipment to help us fight and win in our current operations. Overall, we have adapted to our new environment well and created a fighting force more capable, lethal, and agile than perhaps ever before. Unfortunately, the advancement of our technology and strategy has not extended to that of infrastructure development, particularly power production. Power production and the fuel necessary for the process are a vital element of stability operations and the sustainment of troops in the deployed environment. The equipment needed to support power production, usually diesel generators, are costly and require constant time and attention to keep them operational. These generators are also heavy polluters, releasing carbon dioxide as well as other byproducts from burning diesel fuel. Additionally, thousands of gallons of fuel are required to power these generators. This fuel is often difficult to transport as well as dangerous especially in the regions where U.S. troops currently operate. A new source of power production is necessary to replace the military’s currently dirty and costly system and provide our service members with the clean, reliable, and safe power they need to fight and win our nation’s wars. Luckily, this power source has already existed for a number of years. Since its introduction in the 1960s nuclear power has continued to grow and advance at an exponential rate. The nuclear power of today is far beyond where it was even ten years ago. Clean, safe, and easy to maintain, nuclear power facilities also provide a substantial amount of power with a relatively small amount of waste compared to that of coal, natural gas, and diesel generators. With new and self- contained units now on the market nuclear power is able to be provided to almost any region in the world at a reasonable cost and with few safety risks. This new nuclear technology is also an excellent fit for deployed environment because of its self-contained operation, low fuel intake, high power output, and clean operation. This paper will assess the feasibility and practicality of small nuclear power plants for use by the United States Army in the deployed environment as an alternative to other methods of power production. Through the data presented it can be seen that the deployment of small nuclear power facilities could save the Army millions of dollars annually while substantially cutting fuel requirements. Additionally, the Army would cut its environmental waste production and leave its allied partners with a sustainable energy source which could be used for up to a decade. This paper is broken into four sections. First, the paper will present some statistics on the current power production methods in the deployed environment and data regarding fuel consumption. Next the paper will examine available nuclear technology and the benefits as well associated risks with this equipment in addition to the costs of this equipment. Third, the two methods of power production will be compared with the advantages and disadvantages of both discussed in detail. Finally, the study will close with conclusions on both power sources as well as the future of power production in the deployed environment. CURRENT POWER REQUIREMENTS AND PRODUCTION The current operational environment has completely changed the power requirements for deployed troops. In World War II, for example, a soldier consumed an average of one gallon of fuel a day. In Iraq and Afghanistan the average soldier now consumes twenty gallons of fuel daily.1 Such an increase has resulted in the Marine Corps tripling its use of energy in the deployed environment in the past ten years.2 The training, deployment, and support of military forces in the field now consume 75% of the energy used by the Department of Defense.3 In Afghanistan approximately 30% of operational fuel is used to supply power to forward deployed bases.4 70% of the logistics operations in Afghanistan and Iraq are devoted to fuel and water, a staggering amount of time and effort for only two of the thousands of resources the military must supply to its service members.5 In 2008 the Department of Defense was supplying 68 million gallons of fuel to OIF and OEF per month, or roughly 2 million gallons of fuel daily.6 In 2010, the Department of Defense spent $15 billion on fuel.7 The consumption of fuel for power is only one element of the power production process. For fuel to be consumed it must first be transported to the site requiring power. This is oftentimes one of the most dangerous jobs in the deployed environment. In Afghanistan 80% of convoys are dedicated to the transport of fuel.8 These convoys are extremely deadly, responsible for an average of one soldier killed or injured for every 24 convoys.9 Convoys have become such a danger that Marine Corps Major General Richard Zilmer sent the Pentagon a “Priority 1” request for renewable energy in order to bring awareness of the issue to higher. In 2011, the Pentagon published its first ever energy plan to address the burgeoning need for power on the battlefield. In the report the Pentagon spoke extensively about reducing the military’s energy footprint through the use of non-oil energy sources.10 The report concluded that reduction in oil usage must be reduced not only to shrink the logistical footprint of deployed troops but also because of the possible “disruption of oil supplies” in the near future.11 Size and Demands Base camps vary in size and the scope of the number of troops they must support. From platoon- sized Combat Outposts (COP) to a Forward Operating Base (FOB) of 25,000 soldiers and contractors COPs and FOBs have differing power demands depending on their mission and the equipment and troops they support. According to ATP 3-37.10, the Army’s guide to building base camps, base camps are built in four sizes. The smallest base camps are built for 50 to 299 people and are no larger than 150 by 250 meters.12 The largest base camps are for a population of 6,000 or greater with the dimensions determined by the individual planners.13 This study will focus on the latter category to include base camps of the “megabase” variety supporting up to 30,000 soldiers and contractors. This size of base camp would be the easiest to institute changes in the power infrastructure because of the massive amount of required and would also be the easiest to emplace nuclear power production facilities. The type and scope of power production also depends on the size of the base camp. At the smallest COPs there may be no source of power expect for batteries for radios and other equipment. Conversely, at Balad Air Base in Iraq the Air Force powered the base with a “generator farm” containing a number of 40 foot MILVANs holding 12 cylinder diesel generators.14 At Camp Leatherneck in Afghanistan the five megawatts of power is supplied by 196 generators consuming 15,431 gallons of fuel daily.15 On smaller FOBs and COPs power is obviously produced on a much more austere scale than the megabases of Balad and Leatherneck. Many of the generators used on larger base camps are Mobile Electric Power (MEP) units.16 One of the most common of the MEP units is the 750 KW MEP 012A Prime Power Units. These generators are powered by Cummins turbocharged twelve cylinder engines and weigh 25,000 pounds. On average these units consume 55 gallons of diesel fuel per hour.17 Many of these 012A generators are gradually being replaced by Deployable Power Generator and Distribution Systems (DPGDS) which are 25% lighter and 15% more fuel efficient than their 012A predecessors.18 82% of the generators in the deployed environment are Tactical Quiet Generators (TQG).19 These generators are available in six major models and range in size from medium suitcases to full-size tractor trailers.20 Power output for these generators ranges from as little as 3 kW to as much as 100 kW.21 These generators are usually used during early stages of a campaign or at smaller FOBs and COPs where transportation of larger generators is difficult or impossible. Varying estimates exist for the amount of power required for a large FOB and the assets which reside at the base. FOBs which support aviation assets require far more fuel than those supporting solely ground assets. One senior military official estimated that the average Army brigade (3,500 to 4,000 soldiers) requires 10,000 gallons of fuel daily or 2.5-2.8 gallons of fuel per soldier per day.22 Fuel costs range from $6.35 per gallon to as much as $45.00 per gallon for FOBs and COPs located on the “tactical edge,” or locations far from combat infrastructure and deep in enemy territory. These prices include transport and fees for the fuel required by contractors.23 Some of this fuel, however, is necessary for vehicles which are not powered by generators. Therefore, power requirements per soldier often give a more accurate picture of fuel requirements for FOBs. ATP 3.37.10 calls for anywhere from 1.5 to 3.5 KW required for each individual on a FOB.24 Approximated Power Costs A series of calculations are necessary for an accurate idea of the power and fuel requirements and the respective cost for a FOB of 25,000 soldiers and contractors. Using an average of 2 KW required per individual a FOB of 25,000 requires 50,000 KW or 500 MW of power. Assuming that the FOB is powered by the new DPGDS, consuming 47 gallons of fuel per hour at 750 KW, the base would require a minimum of 67 generators burning 3,149 gallons of fuel per hour. At a standardized price of $10.00 a gallon the cost per hour of generation is $31,490 or $755,760 per day. These calculations have been greatly simplified with a number of additional factors which must be taken into consideration. First, a number of power generation sources may be employed at a megabase described in this experiment. The construction of a more permanent power plant may decrease costs while the use of older, less efficient generator may increase fuel consumption and thus costs. Similarly, the fluctuation of fuel costs also changes the overall costs as does the fluctuation of contractor costs and contracts. Finally, this estimate does not include estimates on maintenance as well as the cost for additional generators. Many of the generators used on FOBs run at no more than 30% capacity because of maintenance issues. FOBs are also required to have more generators in case of maintenance issues or a sudden surge in power requirements.25 NUCLEAR POWER PRODUCTION AND REQUIREMENTS As can be seen in the preceding section power production through the use of generators can often be inefficient, expensive, and plagued with maintenance issues. This section will discuss the available nuclear technology for the deployed environment as well as the costs associated with this technology. Available Technology A number of nuclear reactor designs are available at varying costs and power outputs. Many of these designs are currently only available on paper while others have entered the initial stages of production. All of the designs, however, share common features which make them appropriate to the deployed environment. The first feature is their size. Reactors range in size from as small as a residential hot tub to as large as a van. This compactness allows these units to achieve specific fabrication and performance goals not found in large light water reactors. 26 Second is the self- containment of these units. Most of the current designs are simply installed in the required location and then left alone with the only maintenance required at the time of removal or refuel.27 Finally, these mini reactors are significantly safer than the prior generations of nuclear technology. Current reactors, known as Generation IV reactors, have fewer moving parts and fewer systems, thus decreasing the points of failure and thus danger of the units.28 Illustration 1 (see below) outlines a few of available nuclear power units available on today’s market. All of these units are self-contained and differ in the length of their service as well as their power output. Name Manufacturer Generating Capacity Fueling Cycle Transportable Gen4 Module (formerly Hyperion Power Module) Gen4 Energy (formerly Hyperion Power Generation) 25 (MW), scalable 8-10 years, returned to factory for refueling and waste removal Ship, rail, or truck NuScale NuScale 45 MW, scalable 2 years, on-site refueling and spent fuel cooling Ship, rail, or truck mPower The Babcock and Wilcox Company 125 MW, scalable 4.5 years, on-site refueling and waste storage Ship or rail Illustration 1: Nuclear Power Reactor Designs29 All of the units above are manufactured and then transported in their entirety to their on-site locations.30 Some of the larger units may require to be sent in components because of their size. Even though the units are self-contained they do require additional infrastructure to distribute power including but not limited to cooling towers and condensers, a steam turbine, and additional support services. Associated Costs Even though all of the above products are capable of operating in the deployed environment the Gen4 Module will be used as the example unit for a number of reasons. First, the Gen4 Module is the smallest and most transportable unit, thus making it an easier unit to integrate into FOBs and begin the transition to nuclear power. Second, the Gen4 Module is the closest to development with delivery of the first units by June of 2013.31 Finally, the Gen4 Module has some important technological advances over its counterparts which make it even more appropriate for the deployed environment. These characteristics will be discussed in detail below. The Gen4 Module is 1.5 meters wide by 2.5 meters high and is a completely self-contained unit with each reactor stocked with ten years of uranium.32 The entire unit, including fuel, weighs approximately 20 tons and requires movement by a heavy haul truck.33 The unit fits into many standard shipping containers as well, making air or water travel fairly straightforward.34 After ten years, or when the uranium has reached 15% uranium enrichment, the reactor module is replaced with a new module within the plant and the old module is shipped back to the manufacturing facility for disposal. The plant can continually produce 25 MW of power for entire ten year life of the reactor core. 35 Each unit is scheduled to cost between $25 million and $30 million dollars.36 Construction on-site will be limited to the reactor vault, water support systems, and connection of the plant to the current power infrastructure.37 Illustration 2 offers a glimpse of the dimensions and design of the unit. Illustration 2: Gen4 Energy Module38 As opposed to other light water reactor designs, the primary cooling system of the Gen4 module is not water. Instead, the reactor is cooled using a lead and bismuth composite, known as LBE. This alloy is non-reactive to air and water and has an exit temperature of 500C, thus making it much safer than water because of its higher boiling point. This makes the reactor much less susceptible to overheating.39 Additionally, such a reactor requires far less water than a traditional reactor with the only water being that in the secondary cooling loop which is self-contained within the power plant.40 Therefore, instead of the need to draw water from an exterior water source the Gen4 Module can operate on approximately 10,000 gallons of water per hour.41 This would require approximately 20,000 gallons of water to be in the system at all times.42 Assuming each unit to cost $30 million, a FOB of 25,000 personnel would require a minimum of twenty of these units to meet power demands for a total of $600 million for ten years of power production. Therefore, the total cost per day comes to approximately $164,384.00. It is important to note that this cost does not include the cost of vault construction, transport of the unit to site, or construction of the cooling system and necessary water required for the cooling of the reactor. The final construction of the power plant to support the Gen4 Module can be seen in Illustration 3. Much of this material, however, is readily available and easily transported to the deployed environments. For example, steam generators capable of supporting 25 MW of power are readily available in the commercial market and are sized to be transported with relative ease.43 After some additional research a reasonable estimate for the added cost of support structures, training, and water requirements necessary for the reactor an additional $8 million plus $3 million dollars annually would be a likely figure for each power plant. This would put the total cost of operation at $372,603.00, still less than half of the costs associated with the current power infrastructure. Even with these rough estimates using approximated numbers the benefits of nuclear technology in the deployed environment are substantial. COMPARISON After calculating the cost per day for each type of technology it can be seen that nuclear power provided by the Gen4 module costs approximately $372,603.00 per day compared to the $755,760.00 for diesel generators. Therefore, nuclear power appears to be over 50% less than the current power infrastructure in our deployed environment. Nonetheless, a number of other factors must be taken into consideration when considering the costs and considerations of nuclear power compared to diesel generators. As stated above, estimated numbers were used for predicting the costs in addition to the cost of the reactor itself. Therefore, fluctuation in costs of transport, training of personnel, water, and additional material necessary for power plant construction may drastically alter the affordability of such power plants. 25 MW steam turbines, for example, may cost as much as $2 million and vary by manufacturer and design. The need for extra training is another added cost of nuclear power. Even though Gen4 Energy includes operator training, licensing support, and technical support with the installation of their units contractors must be hired or Army personnel must be retrained in order to install the modules as well as to address any maintenance or safety issues with the plants.45 It is quite possible, however, that training for Amy personnel could be provided by other branches. The Navy, for example could provide the training or even the personnel for the sustainment of nuclear facilities. The Army may also require additional security and safety measures because of the dangers of nuclear power even though the units are buried underground and thus safe from threats of terrorism or theft. Even though the reactors discussed are buried underground and are relatively isolated from terrorist threats more research and analysis needs to be done by both the Army as well as the manufacturer to address security concerns. These challenges do not exist with the current power infrastructure. Personnel are already trained to maintain generators with minimum security and safety requirements. Generators also do not require special transport as they are not considered as volatile and dangerous as their nuclear counterparts. Additionally, the stigma associated with nuclear power does not exist with diesel power production. Education of the military population regarding the safety of nuclear power as well as our coalition partners is essential to successful use of this technology. While a host nation may not have an issue with diesel generators they may have concerns with the installation of a nuclear power facility on their own soil. CONCLUSIONS AND RECOMMENDATIONS Even with the additional costs and limitations nuclear power provided by small reactors is still a viable option for the future of Army operations in the deployed environment. However, this technology may only work in certain areas suitable for this new technology. First, the technology is more cost-effective in larger FOBs because of cheaper transportation costs as well as the current high security state of these facilities. Large FOBs may also have greater access to the good and services necessary for the construction and maintenance of these facilities. Finally, larger FOBs allow for the refinement of this technology before such units are deployed closer to the tactical edge. The greatest concern with the placement of nuclear power in the deployed environment is security and threat of attack. Most of these modules are not designed to military specifications and do not take into account the risk of rocket and mortar attack as well as IEDs. More research needs to be done and standards need to be established in order to insure that these units are durable enough to sustain the myriad of risks associated with being downrange. This establishment of standards and additional testing will make these units much more appropriate for use by our military forces. There is no doubt small nuclear modules have a future in the Army’s power infrastructure. However, these modules must be refined and tested before being sent overseas, a process which may take many more years of research and design especially with regards to safety and security during a war. We recommend that this technology is integrated gradually into the current power infrastructure at larger FOBs where resources are readily available and security is pre-established. Only after this technology has been tested and proven reliable should it be fielded to smaller FOBs closer to the tactical edge.

2AC Renewable Energy Trade-Off

Cross apply the thumpers- spending now triggers the disad
Link turn- SMR’s enable forward deployment of renewable electricity projects- reactors provide a stable fueling station- spurs development
Andres and Breetz ‘11 (Richard B. Andres is professor of National Security Strategy at the National War College and a Senior Fellow and Energy and Environmental Security and Policy chair in the Center for Strategic Research, Institute for National Strategic Studies, at the National Defense University, Hanna L. Breetz is a doctoral candidate in the Department of Political Science at the Massachusetts Institute of Technology, “Small Nuclear Reactors  for Military Installations: Capabilities, Costs, and Technological Implications”, February 16, 2011, LEQ)

Operational Vulnerability. Operational energy use represents a second serious vulnerability for the U.S. military. In recent years, the military has become significantly more effective by making greater use of technology in the field. The price of this improvement has been a vast increase in energy use. Over the last 10 years, for instance, the Marine Corps has more than tripled its operational use of energy. Energy and water now make up 70 percent of the logistics burden for troops operating in forward locations in the wars in Afghanistan and Iraq. This burden represents a severe vulnerability and is costing lives. In 2006, troop losses from logistics convoys became so serious that Marine Corps Major General Rich- ard Zilmer sent the Pentagon a “Priority 1” request for renewable energy backup.11 This unprecedented request put fuel convoy issues on the national security agenda, triggering several high-level studies and leading to the establishment of the Power Surety Task Force, which fast-tracked energy innovations such as mobile power stations and super-insulating spray foam. Currently, the Marine Corps is considering a goal of producing all non- vehicle energy used at forward bases organically and substantially increasing the fuel efficiency of vehicles used in forward areas. Nevertheless, attempts to solve the current energy use problem with efficiency measures and renewable sources are unlikely to fully address this vulnerability. Wind, solar, and hydro generation along with tailored cuts of energy use in the field can reduce the number of convoys needed to supply troops, but these measures will quickly reach limits and have their own challenges, such as visibility, open exposure, and intermittency. Deploying vehicles with greater fuel efficiency will further reduce convoy vulnerability but will not solve the problem. A strong consensus has been building within planning circles that small reactors have the potential to significantly reduce liquid fuel use and, consequently, the need for convoys to supply power at forward locations. Just over 30 percent of operational fuel used in Afghanistan today goes to generating electricity. Small reactors could easily generate all electricity needed to run large forward operating bases. This innovation would, for in- stance, allow the Marine Corps to meet its goal of self- sufficient bases. Mobile reactors also have the potential to make the Corps significantly lighter and more mobile by reducing its logistics tail. Another way that small reactors could potentially be used in the field is to power hydrogen electrolysis units to generate hydrogen for vehicles.12 At forward locations, ground vehicles currently use around 22 percent  imported fuel. Many ground transport vehicles can be converted to run on hydrogen, considerably reducing the need for fuel convoys. If the wars in Iraq and Afghanistan are indicative of future operations, and fuel convoys remain a target for enemy action, using small reactors at forward locations has the potential to save hundreds or thousands of U.S. lives. 

Clean tech will use up all available REEs 
Pappagallo 12, Linda studying a Masters in International Affairs with a concentration in Energy and the Environment in New York [“Rare Earth Metals Limits Clean Technology’s Future” August 5th, http://www.greenprophet.com/2012/08/rare-earth-metal-peak/]
As the world moves toward greater use of zero- carbon energy sources, the supply of certain key metals needed for such clean-energy technologies may dry up, inflating per unit costs and driving the renewable energy market out of business. We’ve talked about peak phosphorus for food; now consider that rare earth metals like neodymium which are used in magnets to help drive wind energy turbines, and dysprosium needed for electric car performance are becoming less available on the planet. Until the 1980s, the most powerful magnets available were those made from an alloy containing samarium and cobalt. But mining and processing those metals presented challenges: samarium, one of 17 so-called “rare earth elements”, was costly to refine, and most cobalt came from mines in unstable regions of Africa. In 1982, researchers at General Motors developed a magnet based on neodymium, also a rare earth metal but more abundant than samarium, and at the time, it was cheaper. When combined with iron and boron, both readily available elements, it produced very strong magnets. Nowadays wind turbines, one of the fastest-growing sources of emissions-free electricity, rely on neodymium magnets. In the electric drive motor of a hybrid car neodymium-based magnets are essential. Imagine that one kilogram of neodymium can deliver 80 horsepower, enough to move a 3,000-pound vehicle like the Toyota Prius. When the second rare earth metal dysprosium is added to the alloy, performance at high temperatures is preserved. Soaring Demand for Rare Earth Metals These two metals have exceptional magnetic properties that make them especially well-suited to use in highly efficient, lightweight motors and batteries. However, according to a new MIT study led by a team of researchers at MIT’s Materials Systems Laboratory and co-authored by three researchers from Ford Motor Company, the supply of both elements neodymium and dysprosium — currently imported almost exclusively from China — could face significant shortages in coming years. The study looked at ten so-called “rare earth metals,” a group of 17 elements that have similar properties and which have some uses in high-tech equipment, in many cases in technology related to low-carbon energy. Of those ten, two are likely to face serious supply challenges in the coming years. Neodymium and dysprosium are not the most widely used rare earth elements, but they are the ones expected to see the biggest “pinch” in supplies, due to projected rapid growth in demand for high-performance permanent magnets. The biggest challenge is likely to be for dysprosium: Demand could increase by 2,600 percent over the next 25 years while Neodymium demand could increase by as much as 700%. A single large wind turbine (rated at about 3.5 megawatts) typically contains 600 kilograms of rare earth metals. A conventional car uses approximately a half kilogram of rare earth materials while an electric car uses nearly ten times as much. The picture starts to become clear, clean technology requires a lot of rare elements, and relying on clean technology is what the whole world is striving for – including the Middle East and North Africa. Rare earth metals will become the next political obsession. 

This problem will derail the transition
Pell 11, Elza Holmstedt, environmental finance writer for oilprice.com [“Rare Earth Shortages - A Ticking Timebomb for Renewables?” December 12th, http://oilprice.com/Alternative-Energy/Renewable-Energy/Rare-Earth-Shortages-A-Ticking-Timebomb-For-Renewables.html]
A global scarcity of rare earth metals over the next five years could be “a ticking timebomb” for renewables///// and clean-tech, according to consultancy PwC. Hybrid cars, rechargeable batteries and wind turbines are among the sectors which could be affected by a shortage of these metals, which include cobalt, lithium and platinum, says PwC’s report Minerals and metals scarcity in manufacturing: A ‘ticking timebomb’. Rare earth metals are a key element for producing gearless wind turbines using permanent magnet generators, said Daniel Guttmann, London-based director for renewables and clean-tech at PwC. Manufacturers favour gearless turbines increasingly as they are more reliable than geared turbines, which are heavier and have more moving parts. “This is a real headache for the industry and may negatively impact the cost-curve of offshore wind,” he said. Guttman added that two ways that automotive manufacturers expect to meet tightening emission regulations are electric vehicles and reducing vehicle weight, and rare earth metals are required to construct batteries of the right cost, weight and size. “Scarce supply and the associated price implications could make it more difficult for [manufacturers] to keep pushing emissions down cost effectively,” he said.
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